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Reject EPS-FB and RAT-FB Call at Mobile Terminal  
Abstract 
Techniques are disclosed that allow a user or upper-layer application running on a user 
equipment operating on a 5G network to ignore or reject an incoming call. This allows a user to 
avoid the degraded performance resulting from the fallback procedure that would otherwise 
terminate the 5G data connection in favor of a lower-capability network to complete the 
incoming call. Based on a command transmitted with the incoming call, the technique allows a 
user equipment to initiate a radio resource control (RRC) re-establishment procedure to recover 
5G service. Alternatively, in the event the user equipment is connected to a network that only 
supports fallback call procedures, the technique allows a user or upper-layer application to reject 
the call by issuing a session initiation protocol (SIP) BYE message.  
Background 
5G is the 5th generation mobile broadband cellular network and is generally configured 
to deliver higher multi-Gbps peak data speeds, ultra-low latency, higher reliability, increased 
network capacity, increased availability, and a more uniform user experience to more users.  
Because there is already extensive infrastructure for 4G networks, and because 5G has a much 
shorter range than 4G, transitioning to 5G is likely to take place in phases.  
In particular, it is foreseeable that many cellular operators will begin the transition by 
launching 5G services in a non-standalone (NSA) phase. During the NSA phase, operators will 
need to enable voice services for their 5G NSA subscribers over existing 3G or 4G networks. 
That is, deployment of 5G during the NSA phase will focus on enhanced mobile broadband to 
provide higher data-bandwidth and reliable connectivity on 5G networks but will also provide 
“fallback” voice services aided by lower-capability networks until Voice Over 5G New Radio 
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(VoNR) is practical. As shown below in Figure 1, when connected to a 5G network that only 
supports a fallback voice solution, when the user equipment B places a call to user equipment A, 
user equipment A terminates the 5G data service in favor of connecting to the 4G network in 
order to receive the voice call from user equipment B. This occurs automatically, even when user 




There are two main fallback procedures in place for 5G networks to switch a user mobile 
equipment from 5G to 4G when making or receiving a voice call: evolved packet system fallback 
(EPS-FB) and radio access technology fallback (RAT-FB). As the fallback procedure is typically 
controlled by the network, it is not currently possible for a user to reject the call before the 
fallback procedure has been initiated.  For example, a user may be running a high data 
performance application, such as a video game, on their mobile equipment when a call is 
received, which automatically initiates a fallback from the 5G network to a lower network. This 
can degrade the user experience due to downgraded data throughput, increased latency, data 
interruption during RAT change, and loss of 5G proprietary services, such as local area data 
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networks, network slices, and reflective quality of service (QoS).  Techniques are disclosed that 
allow a user or upper-layer application running on the user’s mobile equipment to ignore or 
reject an incoming call, thus avoiding the degraded performance resulting from the fallback 
procedure that would otherwise result from receiving the call. 
When connected to a 5G network, the network generally conveys a mobile terminated 
(MT) incoming call to a user equipment by transmitting a session initiation protocol (SIP) 
INVITE message and either a MobilityFromNRCommand with voiceFallbackIndication or a 
RRCRelease message with voiceFallbackIndication. In some cases where the network only 
supports a fallback call procedure, the network may transmit just a SIP INVITE without a 
fallback indication command.  As shown below in Figure 2, a protocol can be implemented to 
reverse the fallback procedure in the event a user equipment receives a 
MobilityFromNRCommand with voiceFallbackIndication command along with a SIP INVITE.  
The protocol allows the upper layer of user equipment (either the user or upper-layer application) 
to indicate that it wishes to reject the call, in which case the user equipment does not respond to 
the MobilityFromNRCommand.  The user equipment performs a radio resource control (RRC) 
re-establishment procedure to recover the connection to the 5G network. The user equipment 
then transmits a SIP BYE message to the network in order to reject the incoming call.  
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Figure 2 
 Alternatively, as shown in Figure 3, a protocol can be implemented to reverse the 
fallback procedure in the event a user equipment receives an RRCRelease message with 
voiceFallbackIndication along with a SIP INVITE. The protocol allows the upper layer (either 
the user or upper-layer application) to indicate it wishes to reject the call, in which case the user 
equipment does not react to the RRCRelease message. The user equipment performs the RRC re-
establishment procedure to recover the connection to the 5G network. The user equipment then 
transmits a SIP BYE message to the network in order to reject the incoming call. 
5




As shown in Figure 4, a protocol can be implemented to prevent the initiation of a 
fallback procedure in the event a user equipment receives a SIP INVITE. The protocol allows the 
user equipment to check the proprietary database to determine if the network only supports a 
fallback procedure for calls. The user equipment transmits a SIP BYE message to the network in 
order to reject the incoming call and maintain the connection to the 5G network.  
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